Preconditioning the hyperlipidemic myocardium: fact or fantasy?
Ischemic heart disease is a leading cause of death worldwide. Myocardial ischemia results in reduced coronary flow, followed by diminished oxygen and nutrient supply to the heart. Reperfusion to an ischemic myocardium often augments the ischemic damage, known as ischemia-reperfusion (I/R) injury. Number of studies demonstrated that the hyperlipidemic myocardium is rather sensitive and more vulnerable to I/R-induced myocardial injury. Repeated brief ischemia and reperfusion cycles, termed as ischemic preconditioning, given before a sustained ischemia is known to reduce myocardial damage occur as a result of I/R. A plethora of evidence supports the fact that preconditioning is one of the promising interventional strategies having an ability to limit I/R-induced myocardial injury. Despite this fact, the preconditioning-mediated cardioprotection is blunted in chronic hyperlipidemic condition. This suggests that preconditioning is moderately a 'healthy heart protective phenomenon'. The mechanisms by which chronic hyperlipidemia abrogates cardioprotective effects of preconditioning are uncertain and are not completely understood. The impaired opening of mitochondrial-K(ATP) channels, eNOS uncoupling and excessive generation of superoxides in the hyperlipidemic myocardium could play a role in attenuating preconditioning-mediated myocardial protection against I/R injury. Moreover, hyperlipidemia-induced loss of cardioprotective effect of preconditioning is associated with redistribution of both sarcolemmal and mitochondrial Connexin 43. We addressed, in this review, the potential mechanisms involved in hyperlipidemia-induced impairment of myocardial preconditioning. Additionally, novel pharmacologic interventions to attenuate hyperlipidemia-associated exaggerated I/R-induced myocardial injury have been discussed.